. A low-magnification SEM micrograph showing dendritic-interdendritic microstructure in F-11 alloy. Fig. S2 . Coarsening behavior of secondary γ′ precipitates in F-11 alloy at 800°C. Fig. S3 . Coarsening behavior of tertiary γ′ precipitates in F-11 alloy at 800°C. Fig. S4 . Coarsening kinetics of secondary γ′ precipitates in F-11 alloy at 1000°C. Fig. S5 . Air cooling rate curve of F-11 alloy after homogenization at 1285°C for 12 hours. Fig. S6 . A dark-field TEM micrograph of homogenized samples of F-11 alloy shows nucleation of multiple generation of γ′ precipitates and no chemical splitting of secondary γ′ precipitates. Fig. S7 . Coarsening kinetics of γ precipitates in the γ′ matrix in the interdendritic region in F-11 alloy during isothermal annealing at 800°C. Table S1 . Compositions of the γ and γ′ phases in the interdendritic and dendritic regions after isothermal annealing at 800°C for 1500 hours. Table S2 . APT estimated composition of the γ′ precipitates in the dendritic region after the homogenization heat treatment and after annealing at 800°C for various times. Table S3 . Parameters used for phase-field modeling of the hierarchical microstructure. References (37-41) Fig. S1 . A low-magnification SEM micrograph showing dendritic-interdendritic microstructure in F-11 alloy. Fig. S2 . Coarsening behavior of secondary γ′ precipitates in F-11 alloy at 800°C. A plot of log of radius (r) against log of time (t) of ' precipitates in the dendritic region after 200 hours of annealing at 800°C that indicates significant deviation and slower coarsening rate than predicted by LSW theory. S4 . Coarsening kinetics of secondary γ′ precipitates in F-11 alloy at 1000°C. (A) a plot of log(radius) of secondary ' precipitates against log(time) for isothermal annealing at 1000°C for F-11 that yields the inverse of temporal coarsening exponent suggesting classical coarsening as explained by LSW model, (B) a plot of cube of mean radius (r 3 ) of secondary ' precipitates vs. time (t) for F-11 that yields the LSW coarsening rate (K) of secondary ' precipitates as 1.39 x 10 -26 m 3 /s at 1000°C. 
Supplementary Figures
Here, K= 3x 10 -31 m 3 /s (experimentally calculated and shown in fig. S7 ),  = 46.8 m 2 /s (from TC-PRISMA), and compositions of Re in  and ' phase (table S1). Table S2 . APT estimated composition of the γ′ precipitates in the dendritic region after the homogenization heat treatment and after annealing at 800°C for various times. 
